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Abstract 
With the increasingly degraded water environment, some substances will gradually accumulate in our drinking water source—the 
surface water, and finally threaten drinking water safety when their contents reach a certain amount. To give early warning on those 
potential threats to water safety, we can choose corresponding water quality control indexes, i.e. water quality factors, to take proper 
countermeasures by building a water quality model simulating change trend of the water source quality based on historical data, which 
is favorable for ensuring the water source quality.  
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1.Introduction (Heading 1) 
With social and economic development, such factors as human activities, climate and hydrology may lead to 
accumulation of some pollutants in the surface water and sedimentation of such pollutants may result in gradual change of 
the water source quality. Such change in the water quality is characterized with slowness and certain laws, different from 
those changes caused by some accidental events. However, such slowness may render people unaware of the water quality 
change, and once they notice such change, the water quality safety has already been disturbed. Therefore, researches are 
conducted on different methods for giving early warning to typical water quality pollution with gradual change, for the 
purpose of prediction, analysis, exploration and law finding; models are built by means of accumulated knowledge and 
historical data for predicting water quality change trend, speed and time limit for a certain change, predicating scope and 
damages of abnormal conditions both in time and space within a certain period, effectively guiding protection of drinking 
water source and giving early warning to water safety.  
Through comparing and analyzing related water quality standards, we can choose as early warning factors main 
pollution indexes or water quality parameters that are easy to be controlled and exert great influence on the water source 
quality with gradual change. With such early warning factors, we can find the relationship between environment variants 
and the water quality indexes to be predicated, or find laws guiding change of the water quality over time, in order to 
predicate gradual change of the surface water quality and build models reflecting water quality pollution and the water 
quality indexes. Through analyzing data about the monitoring indexes in the water quality monitoring network, we can 
obtain water pollution conditions and warnings, such that we can conduct probabilistic analysis and evaluation on the risk of 
drinking water source pollution, and offer scientific predication of change trend of the water source in time and space within 
a certain period in the future. This study’s analysis and discussion center on choice of water quality parameters. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the Intelligent Infor-
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2.Basic Principles for Choosing Water Quality Parameters 
Water quality parameter choice, which determines whether the river quality change is accurately simulated, is a critical 
and fundamental step in the research. To choose proper water quality factors through correct analysis, we shall observe the 
following principles: 
• Feasibility: The water quality factors shall be easy for monitoring. If the water quality parameters are difficult be 
monitored and require complicated procedure or longer time, data use or precision will be directly influenced, thus 
resulting in a big error in the simulation and influencing accuracy of the predication. 
• Scientificness: Water quality factors shall be properly chosen in accordance with actual conditions of the research 
subject and objective, and can actually reflect real change of the rivers through simulation. 
• Completeness: In accordance with research needs, the number of control factors shall comply with the research 
objective and actually reflect characteristics of the research subject. The number shall not be too large to affect the 
research operability, nor too small to blur understanding of main information about the research subject. 
• Independence: The factors shall be independent from each other to avoid information duplication and simplify the 
research process. 
3.Choice of Water Quality Factors  
In recent years, with increasingly worse water environment pollution, more efforts have been invested in researches on 
predication and early warning of the water quality, giving birth to various predication methods. The research emphasis has 
shifted from point source pollution to surface source pollution, from ordinary pollutants to lasting organic compound, from 
general surface water pollution to underground water pollution caused by solid waste and pesticide, from ordinary rivers to 
river mouth and gulf, from biological model to ecological model, and from deterministic model to non-deterministic model 
[1]. Studies in this respect are very difficult, for there are many uncertainties in the research process. These uncertainties 
include [2]: (1) discharge amount of pollutants and randomness of the river’s background value; (2) insufficiency of river and 
water quality data required by the model parameters; (3) insufficient understanding of simplifying pollutant transporting 
process and water quality management system. Therefore, proper choice of main influence factors plays a critical role in 
simulation model building, evaluation and analysis. 
Water quality factors include simulation factors and evaluation factors. Generally, the aim of water quality factor choice 
is to pick out those main influence indexes with good reproducibility according to some water quality parameters. Out of 
these indexes, main influence factors will be finally determined through various analysis methods. Currently, main pollution 
indexes used by most surface water monitoring systems include CODMn, BOD, petroleum, ammonia nitrogen, total nitrogen, 
volatile phenol, copper, zinc, selenium, arsenic, mercury, cadmium, chromium(6+), lead, cyanide, anionic surfactants, 
chloride, fluoride(calculated by F), faecal coli form and etc. Water quality parameters for raw water under daily monitor of 
the tap water factories include temperature, pH, alkalinity, CODMn, foul smell, substances visible to naked eyes, ammonia 
nitrogen, residual chlorine, nitrite, aluminum, faecal coliform and electric conductivity. 
Choice of water quality factors is often determined either through theoretical analysis with reference to a large number 
of related documents, or through statistical analysis based on historical data. However, the latter is usually unaccepted due 
to lack of data sources. When choosing early warning factors for pollution of water with gradual change, we can compare 
the water quality indexes by referring to Environmental quality standards for surface water （GB3838—2002）and 
Standards for Drinking Water Quality（GB5749—2006）, and then determine the early warning factors by resorting to 
related documents and on-site investigation. 
In comparing the two set of standards, items in Environmental quality standards for surface water （GB3838—2002）
shall serve as a baseline for items in Standards for Drinking Water Quality, thus finding out the common items as the basis 
for choosing early warning factors in the next step. The existing Environmental quality standards for surface water includes 
109 monitoring indexes (24 basic items, 5 supplementary items for centralized drinking water source, 80 special items, 
hereafter basic, supplementary and special items standing for items in the Environmental quality standards for surface 
water), while Standards for Drinking Water Quality  includes 106 indexes (61 regular items and 45 non-regular items, 
hereafter regular and non-regular items standing for items in the Standards for Drinking Water Quality).  A comparison 
between basic & supplementary items and regular items shows that there are 19 common items and that among the different 
items, 8 go to the Environmental quality standards for surface water and Standards for Drinking Water Quality. In the 
comparison between special items and non-regular items, there are 43 common items; among the different items, 37 go to 
the Environmental quality standards for surface water and 19 go to the Standards for Drinking Water Quality. All the 
above-mentioned different items are not included in other items like non-regular items. There are 2 common items between 
the basic items and non-regular items. 
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A comparison between items in Environmental quality standards for surface water and the Standards for Drinking 
Water Quality, coupled with reference to river water quality parameters stipulated in WHO’s Global Water Quality 
Monitoring Program, helps us pick out common water quality parameters as listed in Table 1. 
For predicting water quality with gradual change, we shall choose water quality parameters that comply with the actual 
situations according to the research subject, the rivers’ characteristics and pollution conditions. For choosing water quality 
factors, we shall consider the following things: firstly, various factors like climate will cause sedimentation of heavy metals, 
so we shall take into full consideration influence of heavy metals as well as diffusion; enrichment and migration of these 
metals (refer to Table 2 for harms of main and special heavy metals to human body). Secondly, industrial waste water 
contains high concentration of fluoride (calculated by F), cyanide, sulfide, anionic surfactants and volatile phenol, while 
drinking water sources like rivers contain low concentration of such substances, so these substances do not cause much 
pollution in rivers and are not considered as the indexes. Thirdly, although BOD5 is a main pollution index, it is very hard to 
realize on-line monitor for BOD5 and thus BOD5 cannot be listed as the monitoring items. However, BOD5 value can be 
calculated by CODMn value [4], so BOD5  can be used to simulate change of organic matter in the water. Fourthly, water flow 
rate is also an important parameter for the river’ characteristics and an important monitoring index for the water quality 
predicting model, but it cannot reflect water pollution conditions and gradual change of the pollutants. Therefore, water flow 
rate can serve as a supplementary monitoring item for early warning. Fifthly, with gradual change of rivers over time, over-
enrichment of nitrogen and phosphorus in the rivers can lead to richness in nutrition, thus resulting in a series of potential 
threats, like making it unable to satisfy state standards for water quality of the drinking water sources or adding difficulties 
in technological processing. So consideration shall be given to enrichment of nitrogen and phosphorus. Ammonia nitrogen 
and total phosphorus can serve as predicting factors, or some other indexes that is easy for monitoring, such as chlorophyll-a 
and algae count, can be chosen as the monitoring indexes. Sixthly, boron and boron compounds, sulphate, chloride and 
nitrate under long-term change in the surface water will not do great harm to our health, so they can be kept out of 
consideration. 
4.Conclusion 
Through a comprehensive analysis of Environmental quality standards for surface water, Standards for Drinking Water 
Quality and WHO’s Global Water Quality Monitoring Program, we initially determine CODMn, ammonia nitrogen, total 
phosphorus, iron and manganese as the control factors for monitoring and simulating the water quality, and choose flow rate 
and faecal coliform as the supplementary items for water monitoring.  
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TABLE 1     COMPARATIVE ANALYSIS ON WATER QUALITY PARAMETERS 
Surface Water Standards Drinking Water Standards 
Basic Items           
No. Item Limit Value for CategoryⅢ Regular Item Limit Value No. 
Non-regular 
Item 
Limit 
Value 
1 pH 6—9 Yes 6.5—8.5 1     
2 Permanganate Index 6 Yes 
3; when oxygen consumption by raw 
water is more than 6mg/l, the value is 
5  
2     
3 NH3-N 1       Yes 0.5
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4 Cu  1 Yes 1 3     
5 Zn 1 Yes 1 4     
6 Fluoride 1 Yes 1 5     
7 Se  0.01  Yes 0.01 6     
8 As  0.05  Yes 0.01 7     
9 Hg 0.0001  Yes 0.001 8     
10 Cd  0.01  Yes 0.005 9     
11 Cr(6+)  0.05  Yes 0.05 10     
12 Pb (Lead) 0.05  Yes 0.01 11     
13 Cyanide 0.20  Yes 0.05 12     
14 Volatile phenol 0.01  Yes 0.002 13     
15 Anionic surfactants 0.20  Yes 0.3 14     
16 Sulphate 250.00  Yes 250 15     
17 Chloride 250.00  Yes 250 16     
18 Nitrate 250.00  Yes 10 17     
19 Fe 0.30  Yes 0.3 18     
20 Mn  0.10  Yes 0.1 19     
Special Items Non-regular Items  
21 B 0.5 Yes  0.5     
22 Pesticide             
TABLE 2     HARM OF SOME HEAVY METALS ON HUMAN BODY 
Element 
Appropriate 
Amount at Max 
 mg/L 
Maximal acceptable 
concentration mg/L Harm on Human Body 
Cd  0.01 High toxicity; accumulate in the cells to result in kidney diseases, anemia and high blood pressure; chronic poisoning to cause albuminuria and osteomalacia [5] 
Pb  0.1 Accumulated toxicity: long-term accumulation can result in lead poisoning, harmful to  intestines, stomach, head and heart.[5] 
Hg  0.01 Accumulated toxicity: harmful to nervous system, heart, kidney, intestines and stomach [5]
Cu 0.05 1.5 
Trace copper is physiologically related with hematopoietic function, an element necessary 
for metabolism. But taking in too much copper will harm liver, causing high death rate of 
cardiovascular disease and coronary heart disease [5]. 
Fe 0.1 1.0 An element indispensible to human body, but too much is toxic [5]. 
Mn 0.05 0.5 
An element indispensible to human body. Lack of it will cause cartilage growth 
disturbance, arthroncus and soft bone, but too much will result in manganese poisoning, 
manganese-related madness and pueumosclerosis [5]. 
Zn 5 15 
An element indispensible to human body. Lack of it will do harm to intelligence 
development and cardiovascular, but too much will cause sickness and vomit; low toxicity 
[5]. 
Cr(6+)  0.05 Cause contact dermatitis and respiratory cancer. 
As  0.05 
High concentration can cause sickness, stomachache, diarrheal disease, inflammatory 
bowel disease, edema or even death; occupational contact can cause hemolytic anemia, 
jaundice, red blood cell disruption and etc. 
 
